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Executive Summary

In 2002, from aerial and shipboard efforts in all areas combined, there were 139 sightings of
right whales, of which 135 right whales were photographed and analyzed for this report. Of those
135 photographed sightings, 54 were from Cape Cod Bay and state waters along the outer coast of
Cape Cod between Chatham and Provincetown (39 from aerial surveys and 15 from vessel cruises),
30 were from aerial surveys of Stellwagen Bank/Wildcat Knoll and 51 were from the Great South
Channel.

To date, of the 135 photographed sightings, 48 of 54 (88%) in Cape Cod Bay and adjacent
state waters and 21 of 30 (70%) in Stellwagen Bank/Wildcat Knoll have been matched to an
individual right whale. The 54 sightings from Cape Cod Bay consisted of at least 24 different right
whales. There were 18 right whales identified from aerial and vessel surveys and five additional
whales that have yet to be matched, but that do not match any of the 18 animals plus one right whale
photographed in the Cape Cod Canal on 15 April that was not seen during surveys. The 30
photographed sightings on Stellwagen Bank/Wildcat Knoll represent 29 different right whales of
which 21 have been matched to an individual in the catalogue. Of note is one of the identified
whales (# 1145), an adult female, which was seen with a calf. This mother calf pair was not recorded
during any other surveys or on the calving ground in the southeast US. Our sighting of the calf
brings the annual reproduction total for 2002 to 22 calves. Only one whale was seen on more than
one occasion (#1424, an entangled right whale) and there remain eight individuals to be matched.
There were 51 photographed sightings obtained in the two Great South Channel aerial surveys. Of
those, only four whales, two mother calf pairs also seen on the calving, have been matched. The
photographic matching process for the remaining sightings is still underway. None of the matches
has undergone final confirmation by researchers the New England Aquarium. This will take place in
the autumn of 2002. All sightings were reported upon completion of each survey to the National
Marine Fisheries Service Sighting Advisory System. These aerial and vessel surveys are the
principal source of right whale sightings for the NMFA/SAS in the winter months for waters in the
northeast north of latitude 41°N.

Right whales were documented during aerial surveys of the Cape Cod Bay Critical Habitat
area, in state waters west of the critical habitat and along the outer coast of Cape Cod between
Chatham and Race Point for 37 days from 7 February to 15 March 2002. These visual sightings were
augmented with passive acoustic monitoring in Cape Cod Bay. The bottom-mounted hydrophones
recorded low levels of right whale calls from 24 December 2001 through April and early May. The
results of the combined research efforts document right whale presence in Cape Cod Bay from late
December through April into early May consistent with the results of the past four years. These data
support the timing of existing management actions regarding gear restrictions.

The presence of right whales in nearby areas outside of the critical habitats of either Cape
Cod Bay or the Great South Channel in 2002 and in past years suggests that a re-evaluation of the
area protected by ESA Critical Habitat designation is needed and timely to adequately reflect the
distribution and movements of right whales. The use of these areas such as the eastern portion of
Stellwagen Bank and Wildcat Knoll has only come to light with the expanded survey efforts of the
last five years. Since these areas are used for fishing activity and are transected by a major shipping
lane between Boston and New York, consideration should be given to changing the boundaries of the
neighboring Cape Cod Bay and Great South Channel Critical Habitats to include these areas of
seasonal importance to right whales. We recommend that the data collected in the Stellwagen
Bank/Wildcat Knoll area over the last five years be assessed using sightings-per-unit-of-effort
analysis to determine the density and seasonality of right whale use and that the area be considered as
a target for habitat sampling to assess the conditions of the food resource and for passive acoustic
monitoring equipment to augment visual sightings.
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Introduction

The Cape Cod Bay ecosystem is one of five known seasonal high-use habitat areas for right
whales (Eubalaena glacialis) in the western North Atlantic. A Critical Habitat for the North Atlantic
right whale in Cape Cod Bay was federally designated in 1994 (Federal Register 59 FR 28793). This
was in recognition of the seasonal importance of Cape Cod Bay as a critical area for feeding,
socializing, and as a nursery area for cows and calves (Watkins and Schevill 1982, Schevill et al.
1986, Hamilton and Mayo 1990, Kraus and Kenney 1991), including a number of cows that are
rarely seen in the other three northern habitat areas (Knowlton et al. 1992, Brown 1994). Cape Cod
Bay has a long history as an important habitat area for right whales. Photographic identifications
date from 1959 (Hamilton et a/, 1997) to the present, and whaling records provide evidence of right
whales in this area in the late fall, winter and spring from at least the early 1600s (Allen 1916).

Since the 1980s, right whales are known to occur in Cape Cod Bay, Massachusetts, and
adjacent waters* in all months of the year, with the peak of occurrence from February through April
(Schevill et al. 1986, Winn et al. 1986, Hamilton and Mayo 1990, Payne ef al. 1990, Brown 1994).
The number of right whales documented and the survey effort has shown annual variation. For the
period of 1978 through 1986, using photographed sightings of right whales collected from whale
watch boats and research cruises, the total number of individually identified right whales in Cape
Cod Bay ranged from a single animal in 1978 to 47 individuals in 1986 (Hamilton and Mayo 1990).
Expanded surveillance and monitoring efforts in the winter and spring over the last five years have
demonstrated that Cape Cod Bay is an important feeding and socializing area from December to May
for at least 85 to 95 individuals annually, almost a third of the known cataloged population (Brown
and Marx 1998, 1999, 2000, Brown, Marx and Nichols 2001).

Range-wide concerns

Despite international protection from commercial hunting since 1935, the North Atlantic
right whale, Eubalaena glacialis, is the most endangered large whale in the world. No more than 350
remain (CeTAP 1982, Brownell ef al. 1986, Kraus et al. 1988, NMFS 1991, Knowlton ef al. 1994,
IWC 2001). In the United States, the northern right whale is listed as "endangered" under the
Endangered Species Act (ESA) of 1972. Scientists and conservationists have long been concerned
about the status of the North Atlantic right whale population and its slow rate of growth (about 2.5%
per year in the 1980s, Knowlton ef al. 1994). The reproductive output of this population has not
changed in the last two decades, on average researchers have documented 12 calves per year
(Knowlton et al. 1994 and NEAq unpublished data). Recent analyses showing a decrease in the
reproductive rate (fewer calves per mature female), an increase in the calving interval (Kraus et al.
2001, Kraus 2002), and a decline in the survival rate (Caswell et al. 1999) suggest we should view
the present situation with greater concern (Reeves et al. 2001).

The apparent failure of this population to recover has also been attributed to anthropogenic
factors including mortality from collisions with ships and entanglements in fixed fishing gear (Kraus
1990, Kenney and Kraus 1993, Knowlton and Kraus 2001). There have been 50 right whale deaths
documented between 1970 and 2001 (Knowlton and Kraus 2001, NEAq unpublished data). Of those
50, 18 (36%) right whale fatalities were due to ship strikes, and five (10%) were the result of
entanglement in fixed fishing gear, 13 were of natural causes (26%) and 14 (28%) of unknown cause
(Knowlton and Kraus 2001, NEAq unpublished data). Ship collisions kill more right whales than
any other documented causes of mortality and one half of the ship collision mortalities have been
recorded in the 1990s, but entanglements can result in long-term deterioration and may be

* Adjacent waters includes the federal waters of the Cape Cod Bay Critical Habitat and those waters over- and
adjacent to-Stellwagen Bank in Massachusetts Bay (e.g. Stellwagen Basin), as well as waters east of Cape Cod.
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responsible for more deaths than previously thought (Kraus and Knowlton 2001), and are now
thought to be equally responsible for right whale deaths as ship collisions (Kraus 2002). In addition
many animals disappear from the population (n=84 through 2000), not all deaths are seen on the
beach (Knowlton and Kraus 2001). Caswell et al. (1999) estimate that if human related mortality is
not reduced this population could become extinct in less than 200 years and upon further analysis
suggested that the preventing the death of only two female right whales per year would increase the
population to replacement level (Fujiwara and Caswell 2001).

Right whales in Cape Cod Bay and adjacent waters

While the use of the Cape Cod Bay ecosystem by right whales has occurred for hundreds of
years, human activities have only impacted the area relatively recently. Right whales are slow
moving (particularly when accompanied by a calf) and very difficult to see for vessel-based
observers when the whales are feeding at or just below the surface. They do not always appear to
avoid approaching vessels, especially when socializing or feeding near the surface. There is a
moderate level of commercial shipping in the area; Cape Cod Canal is one of three entrances into the
Port of Boston. There are about 550 transits annually by inbound and outbound vessels through the
canal and along the western portion of the Bay (Kite-Powell and Hoagland 2002). The habits of the
whales and the moderate level of ship traffic in the region make the right whale vulnerable to
collisions with vessels in Massachusetts waters. Knowlton and Kraus (2001) documented two right
whales that have likely been killed by collisions with ships near this area, one in 1986 (found off
Provincetown), the second in 1996 (found near Wellfleet). A third right whale was found dead in
Cape Cod Bay in April 1999. A necropsy was performed and the cause of death was blunt trauma,
likely the result of a collision with a ship (Brown and Marx 1999). In all three cases, the location of
the collision between vessel and whale is not known.

Right whales are at risk of entanglement in fixed fishing gear in the area however there have
been attempts to reduce that risk with management actions taken by the Commonwealth of
Massachusetts. Some fishing activity is either prohibited (gill nets) or use of modified gear is
required in the Cape Cod Bay Critical Habitat area. These modifications include sinking ground line
between lobster pots, at least two pots per vertical line, and a 5001b break away link at the buoy (322
CMR 12.05 Critical Habitat gear restrictions during January 1 to May 15). The modified gear is
marked with twin orange flags on the buoy stick. Most of the fixed fishing gear in the Cape Cod
Critical Habitat area is located in the northern margins along tracklines one, two and three (Figure
la) in depths greater than 30 fathoms. There is fixed fishing gear set to the west of the western
margin of the Critical Habitat in State waters that is not subject to the above gear restrictions because
it is outside the critical habitat area, but that gear is scheduled to be modified as described above
starting in January 2003. A few right whales have been reported west of the critical habitat area in
the past (see Figures 8 and 9).

Over the last twenty years, 72% of the cataloged population of right whales has been photo-
documented in Cape Cod and Massachusetts Bays at some time during their lives (CCS and NEAq,
unpublished data). These photographic data have been collected during by various means. Recent
survey efforts include twice-weekly aerial surveillance flights and weekly vessel-based habitat
studies annually from January to mid-May from 1998 to 2001 (Brown and Marx 1998, 1999, 2000,
Brown, Marx and Nichols 2001 and this report). Prior to 1998, there were weekly vessel surveys and
limited aerial surveys in the winter and spring in 1997 (Hamilton et al. 1997, Mayo 1997) and annual
studies on foraging of right whales in the winter and spring since 1984 (Mayo and Marx, 1990).
Researchers gathered opportunistic sightings from whale watching vessels from April through
October from the late 1970s until 1996. The latter platform, which yielded many valuable sightings
of right whales (including some rarely seen mothers with calves) in the late spring, summer and fall



(NEAq unpublished data), and reports of entanglements, is no longer available due to a 500-yard
exclusion zone around right whales for non-permitted vessels.

In order to gain a better understanding of both the spatial and temporal distribution of
individually identified right whales in Cape Cod Bay, an extensive surveillance and monitoring
research program was undertaken in the winter and spring of 1998 (Brown and Marx 1998), 1999
(Brown and Marx 1999), 2000 (Brown and Marx 2000), 2001 (Brown, Marx and Nichols) and 2002
(this report). The research directly addresses concerns identified by the Right Whale Conservation
Plan submitted by the Commonwealth of Massachusetts to federal courts in 1996, the Northeast
Implementation Team; and supported goals in the federal Atlantic Large Whale Take Reduction Plan,
the Right Whale Recovery Plan (NMFS 1991), and the ESA. Here we report on the results of the
research activities as described below. The objectives of the 2002 surveillance, monitoring and
management of northern right whales and the habitat of Cape Cod Bay program were:

I) To document the right whales in the Cape Cod Bay Right Whale Critical Habitat area
and adjacent waters from January through mid-May, 2002, using photo-identification
techniques to identify individual whales. These data provide information on the age, sex,
reproduction, distribution, abundance and patterns of habitat use (residency) of right
whales in Cape Cod Bay and help refine long-term, range-wide analyses on presumed
mortality, incidence of scarring and demographics. Photographic and sighting data were
integrated into the right whale photo-identification catalogue at the New England
Aquarium and the sighting database at the University of Rhode Island.

1) To provide sighting data to the National Marine Fisheries Sighting Advisory System.
Sighting locations of right whales were reported promptly to NMFS/SAS at the
completion of each survey. The goal was to ultimately reduce the probability that right
whales will be killed by collisions with large vessels by providing near "real-time"
sighting data within Massachusetts waters to port authorities, commercial and military
vessels, and other maritime operations. The DMF/CCS program is the principle source
of right whale sighting data from January through March.

III) To monitor right whales in the study area for evidence of entanglement. Each right
whale encountered was examined visually for any evidence of attached gear. The rescue
team was on standby ready for immediate dispatch in the event an entangled whale was
reported.

IV) To describe the distribution and abundance of any other marine mammals and shipping
activity in Cape Cod Bay and adjacent waters from January through mid-May, 2002.

V) To collect oceanographic information on weekly vessel cruises, from January to mid-
May, 2002, designed to develop an understanding of the characteristics of the habitat to
which right whales respond. These oceanographic data, combined with data from past
habitat studies in Cape Cod Bay by the Center for Coastal Studies, provide additional
information on the conditions, which are believed to cue the movements and activities of
right whales in Cape Cod Bay and adjacent waters. The results of this work are reported
on in the second chapter of this report (Mayo, Bessinger and Brown 2002).



Methods
I) Aerial Surveys

Aerial surveys were conducted from January through mid-May 2002 in the Cape Cod Bay
Critical Habitat and adjacent waters (Figures 1a-e, Tables 1a-¢). The aerial survey protocol for Cape
Cod Bay, as described in Kraus et al (1997), was adopted with some modifications. Fifteen
tracklines were flown latitudinally (east - west) at 1.5 nautical mile (nm) intervals from the mainland
to the Cape Cod Bay shoreline (Figure 1a). An additional trackline, 25 nm in length, paralleled the
outer coast of Cape Cod from east of Chatham to the eastern end of trackline one at a distance of
about three nm from shore (Figure la, trackline number 16). The east-west flight pattern in Cape
Cod Bay was chosen for scientific and safety reasons. In these latitudes, winter aerial surveys are
hampered by low sun angles in the early and late hours of a survey day and glare is a significant
factor in sightability of marine mammals. On east-west tracklines, although glare was a factor in one
of the forward quadrants, there was always a section of the survey swath that could be observed
without being compromised by glare. It was also safer to have the aerial survey tracklines begin and
end near land. A total of 320 nm of ‘on-trackline’ miles were flown during each completed survey
(Table 1a). “On-trackline” miles were those miles flown while surveying due east or due west in
Cape Cod Bay and along the outer coast of Cape Cod, but excludes all miles flown between
tracklines (cross legs) or while circling.

The surveys were flown under VFR (visual flight rules) conditions up to and including
Beaufort sea state four. Surveys were aborted in Beaufort sea state five and/or when visibility
decreased below two miles in fog, rain or snow. All aerial surveys originated at Chatham Airport,
Chatham, MA. They were conducted in a Cessna 337 Skymaster (5382S), a twin engine, high-wing
aircraft with retractable landing gear. The aircraft was equipped with two GPS (global positioning
system) navigation systems, full IFR (instrument flight rules) instrumentation, marine VHF radio
with external antenna, and wing-tip mounted VHF tracking antennas. Safety equipment included a
life raft, four survival suits, signal flares, a medical kit, a waterproof VHF radio, a portable EPIRB,
and an aircraft mounted ELT (emergency locator transmitter). All occupants wore aircraft approved
PFDs (personal floatation device) during the entire flight.

Surveys were conducted at a standard altitude of 750 feet (229 meters) and a ground speed of
approximately 100 knots, using methodology developed by CeTAP (Scott and Gilbert 1982, CeTAP
1982). The survey team consisted of a pilot, data recorder, and two observers positioned on each
side of the aircraft in the rear seats. The two rear seat observers scanned the water surface from 0° -
90°, out to at least two nautical miles and reported sightings when they were abeam of the aircraft. In
order to maintain a standardized sighting effort, the pilot and data recorder were instructed not to
alert the observers to any sightings of marine mammals until after it had been passed by the aircraft
and clearly missed by the observers. The turn at the end of each trackline was initiated and
completed about 1.5 nm from shore in Cape Cod Bay to maximize the opportunity to observe any
whales near shore.

All sightings of marine animals except birds were recorded. Sightings identified as species
other than right whales were counted, logged and passed without breaking the trackline and circling
in order to maximize flight time available for investigating right whale sightings. Sightings of all
vessels in the area were recorded by location and type. At sightings identified as right whales, as
well as sightings of large whales, which were not immediately identified by species, the aircraft
broke track at right angles to the sighting and circled over the animal to obtain photographs.
Photographs were obtained of as many individual right whales within a given aggregation as
possible. For each right whale, behavior and interaction with other whales or any nearby vessels or
fishing gear was noted. In a few instances, when right whales were spotted from the plane in close



vicinity to R/V Shearwater, the vessel was contacted from the plane and photographs were taken
from the vessel so that the plane could devote more time to surveying. The right angle distance of
each sighting from the flight track was determined from GPS positions.

At the conclusion of photographic effort at each sighting, the aircraft returned to the trackline
at the point of departure using the GPS position recorded in the log. These methods conform to
research protocols followed by the North Atlantic Right Whale Consortium (CCS, NEAq, URI, and
WHOI) and approved by the US NMFS. Trackline and sighting data from the daily logs were
entered into the Right Whale Initiative DBase program designed for compatibility with the Right
Whale Consortium database. Copies of the daily logs from the aerial surveys are on file at CCS and
URL

IT) Vessel Surveys

CCS maintains a 40' (12m) long, twin diesel engine research vessel Shearwater. The R/V
Shearwater has been used successfully for oceanographic sampling and photo-identification in the
winter and spring surveillance program in Cape Cod Bay from 1997 through 2002. The R/V
Shearwater is equipped with oceanographic sampling equipment including a CTD profiler
(conductivity, temperature, depth), plankton nets, surface plankton pump, and flow meter as well as
photographic equipment and disentanglement gear.

Although the primary objective of these vessel cruises was habitat sampling, some
photographs were collected opportunistically of right whales in the vicinity of the boat during
sampling and on transits to and from sampling sites. Photographs of right whales obtained during
habitat studies were integrated with the photographs collected during aerial surveillance and included
in this report in analyses of residency, capture rates, demographics, and life history. The vessel
sighting data were included in the report to the NMFS/SAS system. Sighting data from the daily
vessel logs were entered into the Right Whale Initiative DBase program as opportunistic surveys.

CCS is the only institution on the U.S. east coast with federal authorization from NMFS to
perform disentanglements of large whales, and in 1996 the Center developed a Rapid Response
Rescue Program with the US Coast Guard to enable disentanglement of whales at sea. In the event
an entangled whale was seen during aerial surveys, CCS was contacted from the aircraft and the
vessel dispatched immediately to assess the situation and proceed with disentanglement protocols.

III) Notification of Agencies

Prior to and following an aerial survey, both Group Woods Hole (US Coast Guard) and Air
Station Cape Cod at Otis Air National Guard Base were notified of our planned survey, departure
time, estimated return and a verbal summary of what was seen. In addition in 2002, Group Woods
Hole notified the Pilgrim Nuclear Power Plant of our flights. Following the completion of each
aerial survey, the number of right whales seen and the location of these sightings were verbally
reported to the NMFS Sighting Advisory System coordinator. The NMFS/SAS office disseminates
this information by fax, Navtex, and marine weather radio to the appropriate agencies and mariners.
Prior to reporting to the NMFS/SAS, any other whale research vessels operating in Cape Cod Bay
and adjacent waters were contacted, additional sightings were added to the report if from an area not
already included in the CCS report. A daily summary of the location and number of right whale
sightings was faxed to DMF.
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IV) Photographic Methods
1) Identification Photographs

During aerial and shipboard surveys, photographs were taken on Kodak Kodachrome
200ASA color slide film, using hand-held 35-mm cameras equipped with 300-mm telephoto lenses
and motor drives. From the air, photographers attempted to obtain good perpendicular photographs
of the entire rostral callosity pattern and back of every right whale encountered as well as any other
scars or markings. From the boat, photographers attempted to collect good oblique photographs of
both sides of the head and chin, the body and the flukes. The data recorder on both platforms was
responsible for keeping a written record of the roll and frame numbers shot by each photographer in
the daily log.

i) Photo-analysis and Matching

Photographs of right whale callosity patterns are used as a basis for identification and
cataloging of individuals, following methods developed by Payne et a/ (1983) and Kraus et al (1986).
The cataloging of individually identified animals is based on using high quality photographs of
distinctive callosity patterns (raised patches of roughened skin on the top and sides of the head),
ventral pigmentation, lip ridges, and scars (Kraus ef a/ 1986). NEA(q has curated the catalogue since
1980 and to the best of their knowledge, all photographs of right whales taken in the North Atlantic
since 1935 have been included in NEA('s files. This catalogue allows scientists to enumerate the
population, and, from resightings of known individuals, to monitor the animals' reproductive status,
births, deaths, scarring, distribution and migrations. Since 1980, a total of 26,275 sightings of 436
individual right whales have been archived, of which 327 are thought to be alive, as of December
2001 (A. Knowlton, NEAq, pers. comm.)

The matching process consists of separating photographs of right whales into individuals and
inter-matching between days within the season. To match different sightings of the same whale,
composite drawings and photographs of the callosity patterns of individual right whales are
compared to a limited subset of the catalogue that includes animals with a similar appearance. For
whales that look alike in the first sort, the original photographs of all probable matches are examined
for callosity similarities and supplementary features, including scars, pigmentation, lip crenulations,
and morphometric ratios. A match between different sightings is considered positive when the
callosity pattern and at least one other feature can be independently matched by at least two
experienced researchers (Kraus ef a/ 1986). Exceptions to this multiple identifying feature
requirement include whales that have unusual callosity patterns, large scars or birthmarks, or
deformities so unique that matches from clear photographs can be based on only one feature.
Preliminary photo-analysis and inter-matching was carried out at CCS, with matches confirmed using
original photographs cataloged and archived at NEAq.

iii) Photographic Data Archiving

Upon completion of the matching process, all original slides were returned to CCS and
incorporated into the CCS catalogue of identified right whales to update existing files, using the same
numbering system as NEAq, in archival quality slide sheets. NEAq archives copies of photographs
representing each sighting. Copies of photographs of individuals that are better than existing records,
and photographs of newly identified whales, will be included in the NEAq master files as "type
specimens" for future reference. The master files are maintained in fireproof safes at NEAq. All
catalogue files are available for inspection and on-site use by contributors and collaborators.
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V) Data Management, Analysis, and Interpretation
i) Data Management — Aerial surveys

Aerial survey data and sighting data from vessel trips were transcribed from standardized
field forms and recorded in computerized DBase files for each of the daily surveys in on-site
computers. Copies of the daily logs and computerized data files have been sent to URI for entry into
the Right Whale Consortium sighting database. Data were proofed three times, first from printouts
generated after data-entry, during processing at URI, and finally when preparing charts of sighting
data with GIS.
ii) Data Analysis and Interpretation — aerial surveys and opportunistic sightings

All sightings are incorporated into the right whale catalogue and Consortium database to be
integrated with existing data on life histories for each individual identified by CCS. Integration of
the sighting data collected during these surveys with previously collected data are used to describe
the number, age, sex, and reproductive status of the right whales using the Cape Cod Bay habitat area
in 2002. Sighting data from the aircraft are charted to establish patterns of distribution and assess the
seasonal and spatial residency patterns of right whales in the critical habitat and adjacent waters.
The data on vessel locations are charted and compared with the locations of right whales to assess the
level of overlap between right whales and vessels in the area. The exact location of fishing activity
was not recorded during the aerial surveys; rather observers record the trackline number and the
beginning and end of the fixed gear on that trackline. Following discussions between the researchers
and state biologist Dan McKiernan, it was determined that counting and recording of fishing activity
on every flight would take away observer effort from obtaining marine mammal sightings and
identification photographs of right whales. Since fishing effort is already documented by other
agencies, the protocol was changed; the general location of fixed fishing gear along the trackline was
recorded on the first flight of the month.

We used the individual identifications of right whales obtained during this study, to examine
capture rate, residency and number of days between first and last sighting in Cape Cod Bay. An
analysis of the age and sex composition of the winter and spring population was carried out using
data from all CCS surveys to assess demographics and habitat use patterns. Right whales, first
identified as calves, ranging in age from one to eight years of age were classified as juveniles,
individuals age nine or older were classified as adults (based on classifications by Hamilton et al.
1996). Whales that were not first sighted as calves were classified as unknown age for the first eight
years of their sighting history and as adults thereafter. All females who have calved are classified as
adult. Sexes were assigned based on one of three methods: 1) direct observation of the genital area;
2) by association with a calf; 3) by testing biopsy samples with a sex specific DNA marker (Brown et
al 1994).

Results and Discussion
Aerial Surveys

In 2002, the right whale aerial surveillance team was in position to survey for 135 days from
1 January through 15 May. There were a total of 23 aerial surveys conducted for the season in the
Cape Cod Bay Critical Habitat Area (Figures 1-4, Table 2) plus six aerial surveys conducted in
adjacent waters including Stellwagen Basin, Stellwagen Bank, Wildcat Knoll and the Great South
Channel (Figures 1, 3-4, Table 2) and one flight to support a disentanglement effort for a total of 30
flights.

Our first flight over Cape Cod Bay was conducted on 6 January, no right whales were
observed (Figure 2a, Table 2). Five flights later, the first right whale was documented from the
aircraft on 7 February (Figure 2a-2c, Table 2). The last day on which we saw right whales in Cape
Cod Bay was 15 March, for a minimum residency time from aerial survey efforts of 37 days (7
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February to 15 March). This year marked the shortest residency time of right whales in Cape Cod
Bay since aerial surveys began in 1998.

Despite the lack of right whales sightings after 15 March, we maintained our survey effort in
Cape Cod Bay and nearby waters. On 25 March, one right whale was seen along the outer coast east
of Truro. On 2, 11, 17 and 24 April, additional tracklines were flown north of Race Point and east of
Truro, resulting in a few more sightings. There were however, more right whales in nearby waters.
Two flights on 29 March and 5 April located a total of 25 right whales over the Stellwagen
Bank/Wildcat Knoll area (Figures 1c, 1d, 3¢, 3d, Tables 1c, 1d, 2 adjacent waters).

On one day (7 March) during the season, additional tracklines were flown the same day as a
survey of Cape Cod Bay to cover areas adjacent to the main survey area on Stellwagen Bank (Figures
1b, 3a, Tables 1a, 2 adjacent waters). This was directed to an area from where a dozen right whales
had been reported in February from Dave Wiley, Studds-Stellwagen Bank National Marine
Sanctuary, but no right whales were seen. On 12 April we flew tracklines south of Nantucket Island
to Block Island in response to a report of right whales south of the runway on Nantucket, but no right
whales were seen.

Two surveys were conducted in the Great South Channel (Figures 2e, 4, Tables le, 2
adjacent waters,). Both flights observed right whales in greater numbers than had been seen in Cape
Cod Bay all winter (Table 2 adjacent waters). This last flight on 12 May brought the flight total for
the season to a total of 29 days and 105.5 hours in the air to cover about 8725 nautical miles of on-
trackline survey effort (Table 2).

The systematic pre-set tracklines in the Cape Cod Bay Critical Habitat area (Figure 1, Table
la) were surveyed on average in approximately 3.6 hours for those surveys that were not aborted due
to an increase in wind speed, sea state (above Beaufort 4) or decrease in sighting conditions (to
visibility less than two nm). Completed surveys ranged in duration from about three to five hours
depending on the number of right whales encountered and the amount of circling required to obtain
photographs.

The DMF provided two state biologists to fill one of the observer positions on some of the
flights during the season. These biologists have flown in previous years of this program and have
been trained in aerial observation techniques for marine mammals, aerial photography techniques for
right whales and data collection. Annual participation maintains those skills. In addition CCS
naturalist Joanne Jarzobski started training as an aerial observer. The following table provides the
number of flights and accumulated hours during the season in 2002.

State biologist ~ Number of flights ~ Hours flown

B. Hoffman 2 10.3

B. Kelly 1 3.5
CCS

J. Jarzobski 2 6.3
Total 5 19.8

Vessel Surveys

In 2002, the right whale habitat sampling team was in position in Cape Cod Bay for 135 days
from 1 January through 15 May. There were a total of 17 vessel days during which oceanographic
data were collected in Cape Cod Bay (14) and adjacent waters (3) in 2002 (Table 3). The primary
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purpose of these habitat sampling cruises was to collect oceanographic data in the Cape Cod Bay
Critical Habitat area weekly to compare concentrations of right whales from aerial surveys with the
food resource determined from samples obtain at sea. Please see chapter two of this report for the
results and discussion (Mayo, Bessinger and Brown 2002).

The vessel crew located the right whales for the first time during a cruise on 14 February
(Table 3). Although they searched for the whale observed from the plane on 7 February, they were
unable to locate the animal. The last day right whales were observed from the vessel was on 7 March
(Table 3). The photos collected on the vessel have been compared to the ones obtained from the
aircraft and were taken through the same matching process as detailed above. The crew on board the
vessel did locate right whales north of the critical habitat on 20 April.

In addition there were several cruises in collaboration with Cornell University to deploy
bottom mounted autonomous acoustic sensors (acoustic pop-ups) in six locations in Cape Cod Bay
(see Appendix IV) and two days spent working with the team from National Geographic to attempt to
attach a ‘Crittercam’ to a right whale using suction cups. CRITTERCAM, developed by Greg Marshall,
Director/Executive Producer, Remote Imaging, National Geographic, is a small, streamlined,
integrated imaging and data-logging system that obtains video footage of the underwater environment
of the whale. The goal of this project was to use crittercam to learn about the underwater foraging
techniques of right whales, a behavior which is not well known of other than at the surface. It is
known from other tagging studies that they generally feed at the depth with the greatest concentration
of plankton and that there is a burst and glide fluke stroke pattern when the whales are swimming
horizontally through the water (D. Nowacheck, WHOI, unpublished data). A second goal was to
learn about what the open mouth of a right whale looks like underwater. This information has
potential to inform out work on entanglements of right whales in fishing lines and what modifications
might reduce the risk of entanglement. The attempts to attach a crittercam in 2002 were not
successful, but a lot was learned about deploying the crittercam that will assist in further attempts
next year.

Opportunistic Sightings in the Cape Cod Canal

There were two opportunistic sightings of right whales observed in the Cape Cod Canal this
year. These both occurred after right whales were no longer being observed in Cape Cod Bay. The
first sighting on 15 April was reported near the middle of the Canal by a cyclist (Mazzolo 2002,
Appendix III). The cyclist contacted the USACE Cape Cod Canal Field Office, which dispatched the
patrol vessel Cataumet to investigate. A member of the vessel’s crew identified the animal as a right
whale, and the USACE marine traffic controllers closed the Canal to further traffic. The Cataumet
then proceeded to escort a tug and barge that was already transiting the Canal safely around the
whale (Mazzola, 2002). Later in the afternoon, a MEP patrol vessel relieved the Cataumet. A DMF
biologist aboard the MEP vessel was able to obtain numerous photographs of the animal (D.
McKiernan pers. comm.). The whale remained in the Canal for approximately five hours before
exiting the eastern entrance into Cape Cod Bay. During that period several large vessels, including a
coastal tanker, were held at either end of the Canal. Although most of the vessels were stalled in fog
on the western side of the Canal, the recently installed radar tracking system allowed controllers to
safely reroute traffic during and following the closure (Mazzola 2002). While the CCS aeria